General Experimental Section
All preparations were performed under argon using a glove box or Schlenk line techniques. Iodopentafluorobenzene (D1), 1-iodononafluorobutane (D2) and bromopentafluorobenzene (D3) were degassed and dried over 3 Å molecular sieves.
Solvents were dried and distilled over sodium and degassed prior to use. All chemicals and reagents were purchased from Sigma-Aldrich unless otherwise stated.
Iodopentafluorobenzene and bromopentafluorobenzene were purchased from Fluorochem Ltd. NMR spectra were collected on a Bruker AMX 500 MHz spectrometer.
The temperature of the NMR spectrometer was calibrated by using established methods. 1 Complexes A1-A4 were synthesised according to literature procedures 2, 3 
or taken from laboratory stock; trans-[NiF(2-NC5F4)(PEt3)2] (A1), trans-[NiF(2-NC5F3H)(PEt3)2] (A2), trans-[NiF{2-NC5F3(4-NMe2)}(PEt3)2] (A3) and trans-[NiF(2-NC5F2HCF3)(PCy3)2]
(A4), The following abbreviations are employed: Cy = cyclohexyl, Et = ethyl and Me = methyl.
Standard Method for Titrations
Stock solutions were prepared by recording the masses of the host, guest and solvent added. To Young's NMR tap tubes in a glove box were added approximately 450 μL of host stock solution and the exact mass recorded to allow for determination of the number of moles of host in the sample. Similarly, the guest was added by syringe and the mass of the addition recorded. To standardise the volume of the samples, solvent was added to
give a volume of 550 μL and the mass of the addition recorded. For the measurement, the samples were kept in a cold bath at approximately the temperature of the spectrometer and allowed two minutes to equilibrate after insertion.
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Fitting of titration curves for nickel fluorides
Fitting of titration curves for nickel fluorides: The system involves the formation of a 1:1 adduct between the guest and the nickel fluoride species, which takes place by R-X•••F-Ni halogen bonding (where X = Br or I). In the scheme R-X is the halogen bond donor D1-D3 and F-Ni is the halogen bond acceptor A1-A4. Hoff plots of the equilibrium constants. Figure S1 . 
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Titration curves for trans-[NiF(2-NC5F3H)(PEt3)2] (A2) with C6F5I (D1)
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Equilibrium Constants and Δδfit obtained from fit to 1:1 binding isotherm
Titration of C6F5I (D1) against trans-[NiF(2-NC5F3H)(PEt3)2] (A2)
Titration of C6F5I (D1) against trans-[NiF{2-NC5F3(4-NMe2)}(PEt3)2] (A3)
Titration of C4F9I (D2) against trans-[NiF(2-NC5F3H)(PEt3)2] (A2)
Titration of C4F9I (D2) against trans-[NiF{2-NC5F3(4-NMe2)}(PEt3)2] (A3)
Titration of C4F9I (D2) against trans-[NiF(2-NC5F2HCF3)(PCy3)2] (A4)
Titration of C6F5Br (D3) against trans-[NiF(2-NC5F3H)(PEt3)2] (A2)
Titration of C6F5Br (D3) against trans-[NiF(2-NC5F2HCF3)(PCy3)2] (A4)
